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al., 2007); the other theory indicates 
that this complex is required even for 
T-cell priming (Sutterwala et al., 2006).
Both systems have in common that 
obviously early innate responses are 
impaired at the level of keratinocytes, 
antigen-presenting cells, or acces-
sory cells, such as mast cells. Because 
TNCB and 4,6-dinitro-1-fluorobenzene 
are very potent in causing direct tissue 
damage, their signaling might be potent 
enough to overcome the requirement of 
the inflammasome activation for T-cell 
priming, yet at lower concentrations 
they may need the inflammasome com-
plex for T-cell priming. In the case of 
weaker stimuli, as may be the case in the 
experiments published by Sutterwala et 
al., the inflammasome complex may be 
needed to stimulate antigen-presenting 
cells in such a manner that they acquire 
the capacity to migrate to the draining 
lymph node and prime T cells for the 
establishment of CHSR.
Further characterization is needed to 
characterize the role of inflammasome-
dependent T-cell priming and its exact 
role in the effector phases of CHSR/
DTHR.
These data also raise a question 
regarding the cells involved in coordi-
nated inflammasome activation, includ-
ing keratinocytes, fibroblasts, mast cells, 
Langerhans cells, or dermal dendritic 
cells during priming and effector phas-
es. Furthermore, the exact biochemical 
characterization of inflammasome acti-
vation is needed to establish therapeu-
tic approaches capable of manipulatory 
initiation and effector functions.
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TRP-ing Up Melanophores: TRPM7, 
Melanin Synthesis, and Pigment Cell 
Survival
Aurel O. Iuga1 and Ethan A. Lerner1
McNeill et al. (2007, this issue) dissect the potential role of TRPM7 ion channels 
in pigment cells by studying the phenotype of zebrafish trpm7 mutant embryos. 
They demonstrate that 1-phenyl-2-thiourea, a known melanin synthesis inhibitor, 
prevents melanophore cell death in these mutants. This suggests a potential func-
tional link between TRPM7 signaling and the detoxification of melanin synthesis 
intermediates.
Journal of Investigative Dermatology (2007) 127, 1855–1856. doi:10.1038/sj.jid.5700773
The transient receptor potential melas-
tatin (TRPM) ion channel subfamily, one 
of the six classes of TRP channels, has 
been discovered and investigated in the 
past decade. It has a variety of functions 
from cold sensing (TRPM8) or oxida-
tive stress sensing (TRPM2) to calcium 
(TRPM4, TRPM5), magnesium (TRPM6, 
TRPM7), or osmohomeostasis (TRPM3). 
The first member discovered—TRPM1, 
or melastatin—is a tumor-suppres-
sor protein expressed at high levels in 
benign melanocytes but at low levels in 
melanoma cells with highly metastatic 
behavior (see the review by Harteneck, 
2005). The main topic of this discussion, 
TRPM7, is a ubiquitously expressed 
nonselective cation channel permeable 
for calcium, magnesium, and trace met-
als. A role for TRPM7 in pigment cell 
survival has been previously suggested 
(Elizondo et al., 2005) and is further 
investigated by McNeill et al. (2007, this 
issue).
The trpm7 zebrafish mutant was 
initially identified in a chemical muta-
genesis screen (Rawls et al., 2003; 
Arduini and Henion, 2004; Cornell et 
al., 2004). At 48 hours postfertilization 
(hpf) these mutants are lighter in color 
because they have fewer melanophores 
and altered melanophore morphol-
ogy (punctate versus stellate) as com-
pared with the wild-type phenotype. 
Surprisingly, melanophores reappear at 
72 hpf, which suggests that a compen-
satory mechanism takes place after this 
stage. In addition, the trpm7 mutants 
develop temporary touch response 
impairment during embryogenesis 
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An alternative approach using trpm7 
antisense morpholino oligonucleotide-
injected albino and golden mutants gen-
erated similar results.
The zebrafish trpm7 mutant embryos, 
despite melanophore loss, have intact 
xanthophores and iridophores (Arduini 
and Henion, 2004). However, in light 
of these new data provided by McNeill 
et al. (2007), only melanophores are 
affected because they accumulate 
toxic melanin synthesis intermediates. 
Xanthophores contain yellow pteridine 
pigments, while iridophores have plates 
of crystalline guanine responsible for the 
diffraction of light, which generates iri-
descent colors.
The effect of trpm7 knockdown on 
adult melanophores and whether mag-
nesium or calcium chloride supplemen-
tation alters this effect are not known. 
This could be determined in fish scales 
cultured in vitro or in Xenopus laevis 
melanophore cell lines. The effect of 
trpm7 knockdown on melanocytes sur-
vival and whether melanoma cells are 
more sensitive than benign melanocytes 
and other cell types to this intervention 
should be examined. This information 
may create a basis for the development 
of novel and specific treatments for mela-
noma. Such studies could also test the 
hypothesis that TRPM7-specific inhibi-
tors could have a therapeutic role in 
decreasing depigmentation.
McNeill et al. (2007) note that the 
temporary paralysis between 48 and 
72 hpf displayed by the zebrafish trpm7 
mutant embryos correlates with that of 
a form of Parkinson’s dementia associ-
ated with a partial loss of function muta-
tion of TRPM7 (Hermosura et al., 2005). 
Parkinson’s disease is characterized by 
the loss of dopamine-synthesizing mela-
nin-containing cells in the midbrain—
more precisely, in the pars compacta of 
the substantia nigra. As suggested in the 
zebrafish model, accumulation of mela-
nin synthesis toxic intermediates could 
be responsible for pigment cell death in 
the substantia nigra. Extrapolating from 
the work done in zebrafish, magne-
sium or calcium supplementation may 
have a protective effect in some forms 
of Parkinson’s disease. Taken together, 
these observations suggest that TRPM7 
may be involved in melanin-bearing cell 
survival in humans.
(Cornell et al., 2004) and kidney stones 
and skeletal defects during the larval 
stage (Elizondo et al., 2005).
In this study, McNeill et al. (2007) 
shed light on the mechanism of mela-
nophore cell death and find meth-
ods to rescue this phenotype. Thus, 
magnesium chloride is shown to signifi-
cantly increase the number of surviv-
ing melanophores in the trmp7 mutant 
embryos. This suggests that TRPM7 is 
functionally linked to melanophore sur-
vival. Calcium chloride gave variable 
results (McNeill et al., 2007; Elizondo 
et al., 2005). A broad-spectrum cas-
pase inhibitor had no effect on mela-
nophore viability in trpm7 mutants but 
prevented melanophore cell death in kit 
mutants. The authors also provide elec-
tron microscopic images showing that, 
in the trpm7 mutant embryos, mela-
nophores—at least in part—undergo 
necrosis. For instance, they bring evi-
dence for ruptured melanophore plas-
ma membrane, a feature of necrosis. 
These data suggest that, in these mutants 
most melanophores suffer a nonapop-
totic cell death. A small fraction of the 
melanophores in the trpm7 mutants 
does undergo apoptosis (Arduini and 
Henion, 2004).
The authors further show that 1-phe-
nyl-2-thiourea (PTU), a known melanin 
synthesis inhibitor, rescues the melano-
phore cell death phenotype in the trpm7 
mutant, as shown by dopachrome tau-
tomerase (dct) expression. Melanophore 
cell death in the kit mutant was unaf-
fected by PTU. To confirm this finding, 
by studying homozygous albino/trmp7 
double mutant embryos in compari-
son with homozygous albino siblings, 
McNeill et al. (2007) showed that the 
number of dct-expressing cells was simi-
lar. They argue that the albino mutant 
embryos display low levels of mela-
nin synthesis and thus are protected 
from melanophore cell death, the con-
sequence of the trpm7 background. 
There may be other associations 
between TRP channel mutations and 
human diseases involving pigment cell 
loss. For instance, a calcium-uptake 
defect has also been suggested in viti-
liginous melanocytes (Schallreuter-
Wood et al., 1996), which may reflect, 
at least in that patient, the presence of 
an ion-channel-related effect. Some 
hypopigmentation disorders have been 
associated with hearing impairment, 
presumably because of pigment cell 
loss in the inner ear (Price and Fisher, 
2001). Furthermore, magnesium supple-
mentation is known to be protective in 
noise-induced hearing loss. Magnesium-
permeable channels, such as TRPM7, 
could be involved. A mouse TRPM7 
knockout would allow further evalua-
tion of the role of this ion channel in pig-
mentation, neurodegenerative diseases, 
and possibly hearing.
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|TRPM7 is functionally linked to melanophore survival.
